Role of cellular superoxide dismutase against reactive oxygen metabolite-induced cell damage in cultured rat hepatocytes.
Reactive oxygen metabolites have been reported to be important in the pathogenesis of ischemia/reperfusion-induced and alcohol- and drug-induced liver injuries. We investigated the role of superoxide dismutase, cellular and extracellular, in preventing reactive oxygen metabolite-induced cytotoxicity in cultured rate hepatocytes. Cells were exposed to reactive oxygen metabolites enzymatically generated by hypoxanthine-xanthine oxidase. Cytotoxicity was quantified by measuring 51Cr release from prelabeled cells and lactate dehydrogenase release. Reactive oxygen metabolites caused dose-dependent cytotoxicity. Good correlation was found between the values for 51Cr and lactate dehydrogenase release. Reactive oxygen metabolite-induced cell damage was reduced by catalase but not by superoxide dismutase. Cellular superoxide dismutase and catalase activities were not increased after incubation with exogenous superoxide dismutase and catalase for up to 5 hr. Pretreatment with diethyldithiocarbamate inhibited cellular superoxide dismutase activity without inhibiting other antioxidants such as catalase, glutathione, glutathione reductase and glutathione peroxidase and sensitized cells to reactive oxygen metabolite-induced cytotoxicity. We conclude that hydrogen peroxide is an important mediator in hypoxanthine-xanthine oxidase-induced cell damage and that superoxide dismutase plays a critical role in cellular antioxidant defenses against hypoxanthine-xanthine oxidase-induced cytotoxicity in cultured rat hepatocytes in vitro.